ABSTRACT The zebrafish mechanosensory lateral line (LL) is a model system for the study of hair cell development, survival and regeneration. Recently, histone modifications have attracted a considerable amount of interest because of their indispensable roles in various kinds of cellular processes including differentiation, proliferation, apoptosis and function. Lysine specific demethylase 1 (LSD1) is an important enzyme that regulates histone methylation. As a transcriptional regulator, this enzyme has broad functional activities and is involved in many biological processes. However, the effects of LSD1 on the early development of zebrafish sensory system have not been fully elucidated. Here, we have found that pharmacological inhibition of LSD1 with the monoamine oxidase (MAO) inhibitor trans-2-phenylcyclopropylamine (referred to as 2-PCPA) reduced the numbers of both sensory hair cells and supporting cells of neuromasts during zebrafish development. Our results showed that the treatment of zebrafish larvae with 2-PCPA caused accumulation of histone methylation and suppressed proliferation of neuromast cells. Finally, acridine orange staining assay demonstrated that 2-PCPA treatment at high concentrations induced an enhancement of cellular apoptosis within neuromasts. Taken together, these results indicate that LSD1 demethylase activity is required for neuromast development in zebrafish larvae.
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. 2-PCPA treatment inhibits neuromast cell proliferation. (A-B) Effect of 2-PCPA on neuromast cell proliferation. Confocal projections of neuromasts of 5 dpf control (A) and 75 M 2-PCPA treated larvae (B) that have been labeled by BrdU for proliferating cells. The number of BrdU-labeled cells was much larger in control than in 2-PCPA treated larvae, and BrdU-labeled cells often located in the periphery of the neuromast. Green spots represented BrdU signal. HCs were labeled with FM1-43FX (red) and nuclei were stained with DAPI (blue). (C-D) 2-PCPA treatment decreased the numbers of both newly formed HCs and SCs within neuromasts. Confocal projections of neuromasts of control (C) and 2-PCPA treated larvae (D) at 5 dpf. HCs were labeled with Myosin VIIa (blue) and SCs were stained with Sox2 (red). Green spots represented BrdU signal. White arrows indicated hair cells that were derived from cell proliferation. Scale bar =10 m. (E) Quantification of replicating cells in neuromasts in the experimental conditions. BrdU index was higher in the control relative to the 2-PCPA treated larvae (n: total number of fish per 2-PCPA dose). (F) Mean Myosin VIIa-expressing cells colabeled with BrdU per neuromast (NM) in control and
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